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(54) RADIO COMMUNICATION EQUIPMENT AND ELECTRONIC EQUIPMENT 
(5 7) Abstract 

PROBLEM TO BE SOLVED: To obtain radio communication 
equipment capable of making the band characteristic of a chip 
antenna a wide band without deteriorating the radiation efficiency of 
the antenna. 

SOLUTION: This radio communication equipment is obtained by 
mounting the chip antenna 1 on a printed circuit board 2, and in the 
ground pattern 3 of the board 2, its total circumferential length is ,. 10 
also close to one wavelength of the wavelength of a radio ^ 
communication frequency band to be used. 
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(a) 




(b) (c > 




( 

/ 

I ft*Sl ] 2 . 4 [ GHz]M2 . 5 [ GHzlfOl 

ilBTV^^-fCg^^ ti,, mm&&9 0 [ mm] 75351 
7 0 [ mm] 0>^7>-K SrAC-fS^i: & 

l W*^2 ] 2 . 4 [ GHz]75M2 . 5 [ GHz]S©i 

-Lf2T>-7^H;:j$i££ it, Jlfflft^Jg 0 [ mm] 75Hr 
.7 0 [ mm] ©^7>K^-Vt , 

[ W*«3 1 ±fE^7>-K^^-VWj^ffl*^l l 0 
[ mm] 5 0 [ mm] XfoZ' t ^WSik -TSft 

. 7 f&Tbmi . 4 {gWg£ <D^7 ^ — > 

9 -^zmmTz yv>-h m&k , r t 30 

i&fl?*£l Sfcgcoo . 8 fg753ll . 2 5 ^"CfeS^ £ 4#$c 

t-rzmmmmmw. 

I m&m? ] 2 . 4 [ GHz]75S2 . 5 [ GHzlfCi 

±se.T>^i-^m^^iX. mSM&9 0 [ mm] 75311 
7 0 [ mm] K>^1 05^7 i^K^— l^k , 

z <r><< ^99 9 m^mmz titcm2 o^^k 
9-^t. zMM-tz - t ztrnk -rs mmmmmm, 
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- ©*BWae*gWcSSBS ix. 2 . 4 [ GH Z ]M2 . 
5 [ GHz]^C0m^fflT>-^-7-i:, 

^ cdt^-tizw^ mmm*9 0 [ mm] nmi 

7 0 [ mm] <D9~7>-Y >k , *%mtZ>Z.k* 

««tt5tfll»i 

[ st*si 0 ] w«sr«ya-rsme«ya#iu: , 

S©0 . 7fg7!7Sl. 4 ^©^^^K^^— >-i: N Srft 

i fi*^i 1 ] mmm^nkmMtimmsk&ifttm 

^3&Wtk , 
k , 

tmmk , 

mtzffimf&m^&k. 



3 

- (Dmn&m^mcx&mz tvb m^mmmm-tz tz 
^<Dm%imm^mz.m?i&titz2 . a l gh ±]nm2 . 

5 [ GHz] S^SSfflryfti . JO 
z\ <DT^^-±\zmik^ ft, mm^9 0 [ mm] 7^1 
. 70 [ mm] ^yK^^^ftft, ±ISK^ 

z\<DT>>^-t{zmm£ft, mmm*±mm$i%tm(Di & 

fioo . 7fg7^i. 4 ffiKO^v-K^— >t 

h (Dm&m*'Pte< thsi mm] -e&s d £«F»i 50 

-J-fcSWOTl 1 75^1 5 ivffti6»l Jlf^coS^m^o 
[0001] 

[0002] 

■CW3&6SitA/T?l^5 "Bluetooth^ P¥ii*u5 
SF^2 4 0 0 ~2 4 8 3. 5[ MHz]T\ 7 ^ 

[0003]^ fcr^?-*>*/wii [ mh Z ]mni^» 

7 9S( 2 4 0 2 —2 4 8 0 [ MH z]) , 

ftlil C Mhps]T% ««ffiH!li2g««*0 [ d Bm] T* 

1 0 [ m] +2 0 [ d Bm] "CI 0 0 [ m] 
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[ 0004] c <d& o ^^mmmmm^ommmm 

[ooos] -tr-e, :^@teryTtat, 
fy/7yrt^a^jx5o ;-FS^yt/^y 

[ 0 00 6 ] *ftt*«?k ^*??m, 7Dy 

t°r^^^K7^^ CD- ROMK7^/, PC*- * 

[ 0 00 7 ] L^U. JKS^-f ^^-f^ 

[ 0008 ] Sfetd, ^/ryrt^Sfflf^^ 

[0009] fjzmmt^m^tz^y^r>^i-<D&mt 

UTfi, #M^F1 0 * 1 4 5 1 2 4 

[0010] ^^T^T-f-^ Vm^tmtmi mm] 
Xft[ mm] ^LT, SJl[cm] ^S^T^: ^9 

[oon];W5 ftflKB-J: o . m#b mkt \>m 
[0012] ud^ft*se>. cottseaflfii. 



( 

5 

[0013] *tUZ* ^^r^^^-rtSRT-aSfriigtt 
< ^ t fc: ± 5 , < fcS r t frb . 

[0014] 

[ *0tt**BfeL IBB] y-h gj^-y t/U3 w 

*ff let >v^J; 5 >*«Sr3£»S - £ MJ; 9 . 
«»(7?«t5 ^BHKt?#5o tit, KB*'*— *-*\ ffi 

(Dmj&<Dm^. *8K: j|fcta5 fKfi^ * ^u^f ^/MS: 
[0015] ^(D£l#>^ J — F S^°y = > 

wasnso ^^^^o^m^Mf^i o o 
[ mh 2 ] gft-c&o , flae^t Lrrt«fsfis»i«jp 

[ 0 0 1 6 ] - (DXO IZ^ «3fefi3IHC*3V^tt, ^ 
[0017] -^T\ -^>«W<DBflejt-f-Si^6W:. 

[0018] 

[ MH«r#2fe-rtfc*<D#«] -LEH 

[0019] ^co^fi. suftiift^at^r^^^sr, 

JBjfi»ffiF*ftz>l &gcoo . 7 fflF75^i . 4 coil 

«H*»»Wr*»t-SJ:5 KttS. «oT. c^tdJ: 
[ 0 0 2 0 ] £9 T^r-tt Ltflitff 50 
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fflS*i5o tit, ^yyhifio^yK^^fj: 

[ 002 1 ] 7-v7T>^-r%LfcV^ »biVS> 

JfWEfcfcl 0 0 [ MH 2 ]gSt*S^\ ^>KC0^ffl 

bX\ SfiS^£0JIW«t«t5 j; 

3 5 0 [ MHz] ^fcJ£^oTJ£«F«{b^BlixSJ:5 

[ 00 2 2 ] ( 2 ) *fc, *»Wtt»2 {at, 2 . 4 
[ GHz]M2 . 5 [ GHz]«Ot»fflTyftt, C 

feffifig* jx, JSHfi^S9 0 [ mm] Tb^l 7 0 [ mm] 

[ 002 3 ]^ CD«fig(i, 2 . 4 [ GHz]M2 . 5 

Sr. «Hfi*S9 0 [ mm] T^^l 7 0 [ mm 
K/^— ^f-g§K"f5t <DXhZ> 0 -tliZX*) , 2. 4 
[ GHz]M2 . 5 [ GH z ]$r<Dm$i$C<Dm^lCtt^X 

[ 0 02 4 ] ifi^i^ilft^ -^T'fc >5 " B 1 u e 
tooth" -ett, 2 . 4 [ GHz]M2 . 5 [ GHz] 

7 fttJbmi . 4 fg^g^ OJSHSfi9 0 [ mm] T^Ml 
7 0 [ mm] XhV , JBHS^r fC^^ ttfc^ 

Sfl^- Bluetooth" <OMRnjfiftffi 
*^*S-f*So CtL(Cj:(9 / Bluetooth"© 

[ 002 5 ] ( 3 ) 4fc, *»W*4, ^3 km. 3ffi« 
EJajfi»«F«W51 SS^O . 7 f^7!;^l . 4 {&CDg$ © 

[ 002 6 ] ^Offi^cfi. ^7^K^— V^ffiiBI^*: 
^^ofci9 . a$l*^©fcft(^ ^co^fflg^o . 
7-1.4 «Sr*w<UTl,*5 «t 5 ft»*^«dB*« 

2iMH-5t*i:, 5>fiJLfc^i (W^K 
^ffJb^c^2 ©^ >-K — >f >y ^ ^ >^ 
T*SMb. Si Oi/7>K^— ^(irv^f^gSK-r 



^>0 . 7 fg75Ml . 4 fgtf>g£ <£>^fflg£j$o|gi w 

X\ i tllC<t tUi , ^1 <^ — > g {$#541$ 

iifl^©«fflSi^S?S:^T-*S-rsj;5 (efts. 
1^0 0 2 7 ] ( 4 ) fg4 fctt. ffitt* 

^f&tt&ft*m^xmmmffimmtt£z&o\z.mfc 20 
[0028] ioflhSKJiiitf. ryftu^st^ 

[ 002 9 ] d ©IBrtttWicm^FWS, flliltf, ftttgi 

^<-y -7-*=. -fz^ttzm^, *<DwmwcT 
M*msxams&*iAz.*m+zk* -tgmcYtm& 

•*~tf>SB$fcSTSfciii7 !f >f ;*7V-f <£>->— 5§ifJ 

7^ ^^Wd^a^iM/^feS^SfS^-y -7-^=1 >-f 40 

*v5 c k {c«fc 9 , fmmt3<o£ik£ 
[0030] ( 5 ) *fc, $5 fctt, {ft** 

^gBt mmmm^k z^-rz ^mKk . r nwm 
mts^m.k , r »tej^iim^Sf;^f$ ntz2 . 4 [ g 

Hz]7tM2. stGHzisroHtfflryfti, rror 
>7"-t-fCg^$ ^HgdS9 0 [ mm] 7 0 JO 
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[ mm] W^K'^-^tfcJieu ±SB*7F&m 

So 

[0031] rcofcdtfcfcju* -r>T-)-tt&&?mfo 

Mm^mm^mm^m^M^tiiL-xm . 2 

4 [ GHz]7iM2 . 5 [ GHiliOtttiflltSiK 

iifa^gWT^^-T-.tr. AHS^9 0 [ mm] 75S1 7 
0 [ mm] W^VK^-Xcg^-rstWT-fcSo 

->ltt<Dmm&&9 0 [ mm] Ji^l 7 0 
[ mm] ^LfcrtT% 2 . 4 [ GHz]75S2 . 5 [ G 

h z] ftnmmkfom^z.iti^ x-y? e^s 

[ 0032 ] ifi^|te^iim»-^T<fcS " Blue 
tooth" T*(±, 2 . 4 [ GHz] 7&3E2 . 5 [ GHz] 

7 f^75Sl . 4 fg<Dg£ »JlHfiJi9 0 [ mm] 75^1 
7 0 [ mm] Xh<0 . SHS^sr (Og^ ('K^ ixfc^ 

y-?^ — > i^S" Bl uet ooth » CD«K^/g^^^T 

mX$m-fZ> 0 % "Bl uetooth"© 

[003 3 ] ( 6 ) *^gH^ {4x ^ 6 {Cli, 1t^^ 

*nk wmmmimk *m-rz> m^mmk . ^ nwfm 
w.\z&7Fr$-z> !&m-tz mmm^Wik c wt#^ 

^ 5 ±ISj5ffiScSWl Sft»0 . 7 fig75^1 . 4 f^CO^ 

[oo34]~ ®«ri«=j:iitf % T>7-r&&mm0> 

iifg^&CDT^T-S:, ^HS^^ffl*!li^^«(Dl 
iSSrao . 7 feJbmi . 4 i&D^^h'^f—^icigM 

#S*S£ tvs ^7 ^-?t? -ytt-todiMtfjtjg 
MSSSTOl fegcoo . 7 fiS75Ml . 4 fglcL/cCi: 



( 
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Stf^*lBi-SJ:p Iu45 0 Sot, ^.tiicX^O , ±12 
[0035] 

[ 00 3 6 ] ( ^1 OHfi» Ell ( a ) ^^m<0 10 

-mmmxh^mmmm^^y mo (omtizmz^-t, 
. «s«ii{t n o tt, >h mm ^> ^ 

[ 00 3 7 ] Ttn/S^S^fcS^^ryTt 

«fi£WSr*i-i: , HI ( b ) -^01 ( c ) <?D*a# tfSfltefc 
^«fflSix5^, Hi ( a ) t^i%fc5 20 

£K2 <o>i-ffi^*3(tS SR^U ££2 ^fi#*iPifl| 

2 fifi*?g<DSflfrSt?&5ds, ^^li >h £&2 ±tc 

<fc><5 0 

[ o o 3 8 1 jev^ffiare^y /^-yfkt^GND 

[0039] *fc, ^cd^vk^-v 

3 <Dj&ft&*:(Dffi)j\Z)<D-M;£ &x , «*rr^(^S^ £rY<!: 
i"« t . X 4: Y imtffil&Dl /2 ft®:: 
iEv^*4:*S«t5^ for, tt«Hft"e#*.Sttt 

fi«2 X ( X +Y) -Cfct) , X +Y)5S*5«fc-?rl /2 ftfi 40 

[ 0 0 4 0 ] r. £DJ: 5 ^Mo«Uftiifl|3L=y h 1 

0 ^-fr^T-ri Srftsm^y >n £&2 otf 
ffif-*5fts ^R^y mm <oM^^m-«sxssm 

^->3 fi*<o«^lftftX4:«t6rin3ftYOfpd^ {£ffl-f 
^-y mo ^fiEffljaa6«r«fe*Si-5 0 tux, r co 
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45 0 

[ 004 1 ] |»«Sr*0*l (^-r o " Bl u e t o 
o t h " <Dteffl«KSWBrtt2 4 0 0 [ MH z]-2 4 8 
3 . 5 [ MHz]T*£><9 , 2 4 0 0 [ MHz]X«(Z)l ft 
Sf*l 2 5 [ mm] T'&>Z> 0 248 3. 5 [ MH 

zJ<Z>l Kfittl 20. 8[ mm] T*fc^ e ffioX, ^C0 

^SffifilCftfO^^K^^ — >3 Srffll/^T^W^if^) 

[0042] 



[mm] [mm] [MHz] 



Y=45,X=20 130 358 

Y=35,X=20 110 201 $J^T 

Y=25,X=20 90 147 ^^z'P 

Y=25,X=30 110 287 3b** 

Y=25 / X=40 130 374 

Y=25,X=50 150 190 

Y=25,5fc=60 170 127 



*1 ^?>tod^J;5 i-, GND/^-V3 C^fH'X^ 
Y =4 5 [ mm] , X =2 0 [ mm] ( -fi£t>*>* if B 
m 3 0 [ mm] ) itfctt Wt, Htt«HHP«US3 5 8 

[ mhz]«£9 N femxm&m&mn o o [ mh Z ]-e 

i6^tl^ 0 Y=3 5 [ mm] , X =2 0 [ mm] 

( i^HSl 1 0 [ mm] ) t LtLk$l±, m 

«*#«dS2 0 1 [ MHz]^*9 , ^tih Mbsft^-a* 

[ 004 3 ] 4fc, Y=25 [ mm] , X =2 0 [ m 
m] ( i^fflg9 0 [ mm] ) t Lfct 

H«««*tl»5l 47[MHz]l:49, ^ttfiS3KOj^ft 
«fflr«l 0 0 [ MH z] ^it-<^ t %)m*mtbb iVbh<D 

[ 0 04 4 ] 4fc, Y=2 5 [ mm] , X =3 0 [ m 

m] ( -pfttt. mm&i 1 0 [ mm] ) t i^fzt cS 

tt. ffl&»*HF«aS2 8 7 [ MH z]^49 Cttli«§*<0 
«ft»*Hr«l 0 0 [ MH z] t^it-<^ t a** s +5>*>ofc 

[ 0 04 5 ] ^/c. Y=2 5 [ mm] , X =4 0 [ m 
m] ( iT5cfc*>, JSHftl 3 0 [ mm] ) t Ufct t 

[ 0 04 6 ] 4fc, Y=2 5 [ mm] , X =5 0 [ m 
m] ( Hfflfil 5 0 [ mm] ) ^ Lfzt * 

ti, 9 0 [ MH2]f:40 , wttfi=K3K<^ 

0 0 [ MHz^Ctt^bk Ja*^+4»*>ofc 
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[ 0 0 4 7 ] Y =2 5 [ mm] , X =6 0 [ mm] ( -f 
^*>, HIfl70[mm] ) ilfct^fi, Aftft 
»«*Sl 2 7 [ MHzJiC/j^ , wiXliffi3fe<Ojaft»«« 
1 00 [ MH^^lt^tSWliBftfettStflr)^ g, 

[ 004 8 ] £*±<0|»|g*&»e> N 2400 [MHz]CD 
1 1 2 5 [ mm] ) ^248 3. 5 [ MH z]tf> 

1 12 0. 8 [ mm] ) fciElr \B«fflftl 10^ 

1 5 0 [ mm] TI±-tOja»flHB«3ftS3 7 4 -1 9 0 70 
[MHz]i^3. 7fflW>e>l. 9f)fffCfc*L, 
. Wm>9 0 [ mm] T«*©JStt»#«aSl 4 7 [ MH 
z]. tit, *8jaKfe&Sl 7 0 [ mm] T?f«:<Z>JSi6» 
fflF«^Si 2 7 [ MHz]£ ffefcZU . 4 7 flf^^ 1.27 

[ 0049 ] «oT. ^7 yK/^->(!!)±Slfi|itt 

[ 00 50 ] ryft^frrij:, *^-t?iu o o [ mh 

&^£T\ &J3 50 [ MHz]h<D^m>m>thZ>£o ^ 
ftSOft 7°y ^Roy^^FX*— (D 

ttWIWC^^S: fir -T^ t at %t ft 

So 

[ 005 1 ] Z_<D£o \C?=7l/y —^Wm^: 30 

So 

[0052] *i xk> % &mmmm& 

2 . 4 [ GHzJ—2 . 4 8 3 5 [ GHz]<Z>" Bluet 

o o t h w <DW&, +ft\^¥k<ombh^mmfmm 

Hfifil 1 0 [ mm] — 1 5 0 [ mm] "CfcSr i 

fcttHtt, «PttRtt«0>0 . 8 8 1 1 0 [ mm] 

/l 2 5 [ mm] =0.88 ftft) ^^^jl .24(1 40 
5 0 [ mm] /121[ mm] =1 . 2 3 9 ftft) &g 

[ 0053 ] +»t?ttftv^s, WBWttSrflBfcK 

f*9 0 [ mm] , joi; m 7 0 [ mm] riSfc«9 , fu^l* 
SJHCH^9 0 [ mm] /125[ mm] =0 . 7 2 ft 
fi. ^#(il 7 0 [ mm] /121[ mm] =1.40 
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[ 0 0 5 4 ] r tub <DZ t frh . -<^h <D®B£H§£#J 

t , 7*y > h S*El£*5ttS ^7 ^ -> 

<oimm&*&mm#m&»Di mum. jwttwc 

7 . 4 jfc«tf>«KH-e*>9 . 5E<C#£L< «: 

*«B*«TO#5K) . 8 as*&>e>»i . 2 5 tfoffii, 
^LT, B-»*L< ItWmmftDttO . 8 5 
hmi . 0 5 KIOffilT^^i:^5 0 
[ 0 0 5 5 ] d oj; 5 ***M<z>^y yr>rtl Sr^l 
^bfc^y >h S&^ffiv^c^J|iim^--5/ Mo (DMr 

[oo56] ( $&2 (Dmmm) 02 ^ ^mm<o^y y 

=y m 0 ^® i x/^ MS/<-y t;^ > t ^ - 
^ . flfUitf. y — h y V'tTa -^20 

^v-i\ «^fj, ?K B e 07-r ^7 p u-r ( lcd) 

tthtiT\t^>S —b mx—y -tjv^i/\f^ ^20 com 

mo a (Ditmwftm xss2 0 a ^^-ra mm>ft 

Mo ^r^ B ^^V 7>7V-Y2 4 co^— /UK^— 

[ 0 0 5 7 ] {BU f^7>rtl ^>a»*2IS«« 

MO ttr>-7^-8B^c:oi^tt}SS7>f 
^2 4 yi^K 4r — ^ d^fc *HfWIBfc38UJS -frS J: 5 K 
b T^SI52 0 a p^ge&rs o 

[ 005 8 ] ^§P2 0 a rt^*«tt»3pK7?S6^«Cj: ^} , 

-7 M 0 tirv^^^fco^Tli^2 0 a 
L mm] Sft^ *fcfi-?:ix£Jl-b, (Ct* 

[ 005 9 ] ^-Cffl^S**a««7f. 1014, t 
^^ffl^»^«E^2 . 4 [ GHz] ( 1 Jfcfti 2 . 5 
[ c m] ) -2 . 5 [ GHz] ( 1 «S(4l 2 [ c 
m] ) X'fo&b IT, M^iift^7 M0 o-^y 

SE2 ic*5Jts^9>-K^— >3 <D±mmm%, 
mm^<D^m^(D^i 2 . 2 5 c c m] coi . 1 ^ 

3 . 5 [ c m] tC^bfc^T*<7)^-7 7 P T 
V^-^-l COA*8P(C*5ttSAAVS WR ( ^fiEiKJt) # 

[0060] * <D<$mm\c7jrrj:? ^ s^iift^^ 
Hot ^^Tyft^co^tw^ ^7 p u 
^2 4 co^-/UK^-^^e>^SWB^Hi$-e-5J:5 
7 — h S^-y >-tT — ^ £B(^SSB2 0 a icfe 

0 #tts -tzzt x\ TzsrTm£T*?<tiv s w 

R ^2 OW^i 0 0 [ MH z]T'fcofc£0^ x #j 
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3 5 0 [ MHz]*"X?i£ffirtt{b-CtS J:5 . WLSfT 

"Ob, ^LfcA^VSWR^ptfeds^^xu^^tdS 

[ 0 0 6 1 ] (H4 M2 OflfigU:*5tt5x -y fficor 

( LCD) 2 4 (D^-^K^— *JJB±!> , ^fcBSlTC 10 

[ft. SSI52 0 a tD_h«J;9 . ^yrfTl^^X 8B4^Sr5 
[ mm] ^/±J£ ^T^ilffcx-^ hlOH CDfl 

m\z.w> tttttzmm ^m^^mmx*m~tw&xm , 

MtetcWr£r( o a <z>rtffl]fc:|B«£jx, ^2 0 a 
^ilff ^ h i o ^^rt^Ba@L^ffii&D^) 

[oo63]:o6[dB] <om±* w&&iaagffiz.m: 

fft-Si , tt^^EBt^^So ££oT. ^2 0 a CO 

< t rfr^"r-r\ coa$5>^2 o a x r> ftm^m 

V^S, - O^Hrfi&fl^ ^^-f 2 4 O^EfcBteT 
J^f^ryrtl ^S5#GD^tU»2:l 0 [ mm] 

itm&x-h&mmmi^^yh 1 o mi <omm\<r> 

fR)^4(D/^:^fitg5r^#^ l b^■r^ *aftaim^y h i o i± 
Eft** «Hfi^-t^Ltf, * SB#tt/J^{fc£ ixfc? 1 

y-fTZ/TlrX <DUft<Dl 0 [ mm] a£0>flEH-eS>5 
[ 006 5 ] JEJLhJ*. ^9 VK/N 0 ^-V^^iafflS^ 
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Mi"*. 

[ 006 6 ] ( Jg3 OIHBW) cco^3 <DjB6ffl|-ett % 

^rv-T-^i mm<DT^u ym$&$%(Dy^ >h* 

-Xdo^rtt, *<DttJBBfias % ^jRiRWKoAtt 

mm<DT 1~n P^eftmPvlsY — V3 a 
£ , iBSJaStlHlKffli: K ^ £^trtH]S&gB5 3 

^LT, B^7^K^-y3a, 3 b Irilll^Wj; 

[ 006 7 ]- ixfcJ: o , ixT»rt* ttfcP5^9 
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